Mutation of the multi-KH domain protein DPP1, which has single-stranded nucleic acid binding activity, suppresses heterochromatin-mediated silencing in Drosophila; it also disrupts the modification of histone H3 at lysine 9, and association of heterochromatin protein 1 on the heterochromatic regions, suggesting a role for DDP1 in heterochromatin formation. 
(HP1), which in turn fosters the tri-methylation of H4-K20 [10] [11] [12] (Figure 1) . Heterochromatin also has an RNA component that is necessary for its integrity [13, 14] , the nature of which is still unknown. Typically, heterochromatin at the DNA level is composed of tandem repeats or multiple copies of transposable elements. Functionally, heterochromatin is transcriptionally quiescent. Chromosomal rearrangements that juxtapose heterochromatin and euchromatin result in variegated silencing of adjacent genes, a process referred to as position effect variegation [10] .
The heterochromatin of fission yeast involves tandem arrays of a unit repeat. Inactivating a gene involved with the RNAi machinery leads to de-repression of the transcription of these repeats, along with that of otherwise silenced transgenes inserted within the arrays [1, 2] . This upregulation results from the loss of methylation of H3-K9 as well as the redistribution of SWI6, the yeast homologue of HP1. Mutations in the RNAi machinery cause abnormal chromosomal segregation as a result of disrupting heterochromatin [15] . The suggestion is that, in wildtype cells, the tandem repeats generate RNAs that can be converted to a double-stranded form, and are processed to produce siRNAs by a nuclear complex related to the RNAi machinery. These RNAs are believed to serve as a guide for targeting the H3 methyltransferase to the chromatin. The modified H3 A similar situation occurs in the fruitfly Drosophila. Heterochromatin in Drosophila, which is clumped together as a chromocenter in polytene somatic cells, shows high levels of H3 methylated on K9 [11, 12] . This modification is mediated by Suvar3-9, a major histone methyltransferase. HP1 is heavily concentrated in the chromocenter -the property for which it was originally isolated -as well as other sites in the nucleus, mostly notably on the tiny fourth chromosome and at the telomeres [10] . Mutations of Suvar3-9 cause a reduction of modified H3 in the chromocenter and a reduction in the association of HP1 [11] . Mutations of HP1 cause a redistribution of Suvar3-9, indicating an association between these two proteins [11] . Mutations of components of the RNAi machinery in Drosophila result in the release of heterochromatinmediated silencing [3] . This upregulation is correlated with a reduction in the level of the methylated form of H3 and a partial redistribution of HP1 from the chromocenter [3] .
In this issue of Current Biology, Huertas et al. DDP1 is an evolutionarily conserved protein and homologues have been discovered in the baker's yeast Saccharomyces cerevisiae and mammals. Immunostaining of Drosophila polytene chromosomes revealed a strong concentration of DDP1 at pericentric heterochromatin, but also localization at euchromatic sites in conjunction with HP1 [18] . DDP1 is absent from the nucleus during the very early stages of development, but shows significant entry during the more advanced embryonic stages that coincide with the formation of the chromocenter and heterochromatin. These results gave rise to speculation that DDP1 might contribute to the structure of heterochromatin.
Mutations were generated in the ddp1 gene by Pelement mobilization [16] . The dpp1 homozygotes produce some amount of DDP1 protein, indicating that the mutation is leaking and suggesting that complete absence of the gene product would be lethal. The mutant ddp1 allele was shown to be a dominant suppressor of position effect variegation. An inversion of the X chromosome that produces position effect variegation for the white eye color gene showed reduced silencing in the presence of the ddp1 mutation. A more uniform suppression was seen for white transgenes, which are inserted into the fourth chromosome and which show heterochromatic silencing. This implicates ddp1 as a position effect variegation modifier suggesting that DPP1 is involved in the formation of chromatin structure.
Immunostaining of ddp1 homozygous mutant polytene chromosomes showed highly reduced levels of HP-1 and H3-di-mK9 [16] , which are the hallmarks of heterochromatin, as noted above. The overall structure of the chromosomes was not compromised in any manner revealed by immunostaining with other proteins. Embryos from homozygous ddp1 mutants showed defects in chromosomal condensation and segregation. The homozygous ddp1 mutant males also showed reduced transmission rates of a nonessential minichromosome, which provides a test of chromosomal function without creating lethality from aneuploidy. This result is in parallel to the finding that mutants for homeless, which is required for RNAi and normal heterochromatin formation [3] , exhibit increased nondisjunction in meiosis [18] .
An appealing speculation is that DDP1, by virtue of its KH domain, might aid in guiding siRNA to heterochromatin to facilitate H3-K9 methylation (Figure 2 would require relaxing the double helical structure. Interestingly, the DDP1 protein can bind strongly to both single stranded DNA and RNA [19] , thus keeping the answer ambiguous from this type of evidence.
An alternative possibility is that DDP1 plays a structural role in maintaining the integrity of heterochromatin. As noted above, RNA is a component of heterochromatin. The single stranded nucleic acid binding property of DDP1 might act as a bridge to maintain a ribonucleo-protein complex at the sites of heterochromatin.
Given that chromatin modifications directed by RNA are implicated at many sites along the chromosome, RNA seems to play a role in shaping many chromatin domains of the nucleus. Further elucidation of potential participants, such as DDP1, will help to understand the process more fully. The chromatin modifications at different chromosomal sites are diverse and to some degree are independent of each other. An interesting challenge for future research will be to unravel how the production of RNAs from each type of sequence is distinguished for determining the proper type of histone modification and the participation of overlapping silencing complexes.
